Acute and chronic effects of amiodarone on mammalian ventricular cells.
This article reviews experimental studies on the electrophysiological effects of amiodarone on mammalian hearts. Acute application of amiodarone (0.1-10 microM) to papillary muscles or single ventricular cells isolated from rabbits or guinea pigs caused a significant decrease in action potential duration (APD) as well as a marked use-dependent inhibition of the maximum upstroke velocity (Vmax) of action potential with fast recovery kinetics. Acute amiodarone also caused a concentration-dependent decrease in the calcium current (ICa) and the delayed-rectifier potassium current (IK). Action potentials recorded from papillary muscles or single ventricular cells isolated from the rabbits treated with oral amiodarone (100 mg/kg daily, 4 weeks) were characterized by a moderate frequency-independent prolongation of APD. There was no use-dependent Vmax inhibition. The ventricular cells treated with chronic amiodarone showed a significant decrease in the current density of ICa, IK and Ito. The amount of mRNA for Kv1.5, a Shaker-related potassium channel from the rats treated with chronic oral amiodarone was significantly lower than that from control rats. These results suggest that the major and consistent effects of chronic amiodarone is repolarization delay (Class III action) through a decrease in IK and Ito density, probably due to a modulation of gene expression of potassium channels. When amiodarone above a certain concentration is present in the extracellular space, fast kinetic Class I and Class IV actions would be added as acute effects.